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V mem -induced changes in ΔΨ m can, in combination with organelle shape, reflect different stages of cellular differentiation, including tumor initiation It is widely accepted that tumor cells exhibit a characteristic ΔΨ m hyperpolarization,
and several studies have demonstrated that tumorigenic properties can be stopped by arresting the G1 phase of the cell cycle when the ΔΨ m is depolarized 1 . Moreover, as described by Otto Warburg in 1924 2 , elevated glycolysis is a central hallmark of all tumor types (including brain tumors) that has been used in clinical tumor diagnosis for decades. In addition, ΔΨ m depolarization is a hallmark of apoptosis in many cell types in both adults and during development. However, this finding excludes neurons 3 . In neural tissues, where and when ΔΨ m depolarization occurs has more to do with reprogramming (e.g., acquiring stem cell metabolism) than cancer or developmental apoptosis. The differentiation of neural progenitor/stem cells from tumorigenic cells is dependent on differences in their glycolytic mechanisms. This differentiation is highly relevant to the validation of healthy stem/progenitor cell features in a given population because such evaluations can be applied both in vivo (e.g., in early monitoring and diagnosis in the developing brain) and in vitro (e.g., when reprogramming cells for therapy). This finding also provides insight into the cell typespecific developmental pathways that result in different tumor phenotypes. Importantly, in Ivm-treated cells, the presence of astrocytes caused the ΔΨ m to be consistently depolarized (lower JC1 ratio), indicating that cells in the co-cultures gained stem cell-like features rather than tumorigenic features [4] [5] [6] .
In 2D cultures, elongated mitochondria were observed in control cells, similar to what occurs in differentiated cells, whereas the cells displaying a depolarized V mem exhibited smaller, punctate-like mitochondria, which are indicative of pluripotent cells [7] [8] [9] [10] . The activity-dependent shape of the mitochondria is a recently discovered characteristic of stem cells 6 . In 2D cultures of E18 rat primary cortical astrocytes, Enhanced ΔΨ m is associated with the process of neurite outgrowth 9 and is also characteristic of tumor cell physiology 11, 12 . We therefore examined whether ΔΨ m was also associated with the V mem of cells during differentiation in rat primary cortical neurons in vitro. Homotypic astrocyte cultures presented a decrease in ΔΨ m after 1 wk and an increase after 2 wks ( Fig. S2D ). However, the results indicated that their V mem changed only slightly after 2 wks and 4 wks in vitro. When co-cultured with astrocytes, the neurons showed a reduced ΔΨ m at all time points following exposure to Ivm. This effect was eliminated at all time points when the cells were cultured in the presence of the gap junction (GJ) blockers lindane and octanol ( S4A ). This result indicates that when Ivm treatment was applied within a specific time window (0-4 days in vitro) in our study, the neuron population was selectively targeted. When Ivm was added to ten-day-old cultures, Ivm did not change the V mem of the cells (Fig. S4B ). 
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Dynamic drug adsorption on silk films via QCM
Drug adsorption on silk films was monitored using a quartz crystal microbalance with dissipation (QCM-D) by Q-Sense AB (Gothenburg, Sweden).
The quartz sensors that were used possessed a gold plate electrode and silica on the active surface. The sensors were span-coated with a 1% silk solution and boiled for 30 minutes in water using the following program: from 0 to 500 rpm in 5 seconds, hold for 10 seconds, up to 500 rpm in 10 seconds, hold at this speed for 60 seconds, and down to 0 rpm in 5 seconds. The spin coater that was used was a WS-400 W-6NPP/LITE (Laurell Technologies, USA). After spin coating, the sensors were posttreated using water annealing at 25°C for 12 hours according to a procedure that was previously described by Hu X. et al [1] . This post-treatment results in films with a crystallinity of 30% [1] .
Once the silk film was deposited on the sensors, deionized water was flown into the measurement chamber at a rate of 100 μl/min until a stable baseline was reached, in terms of frequency and dissipation. Subsequently, a solution containing 0.01% dimethylsulfoxide (DMSO) was flushed into the measurement chamber at the same flow rate until a stable baseline was reached. Solutions containing 0.01% DMSO and 0.01% of the drug (from a 10 mM stock solution in DMSO) in deionized water were sequentially pumped into the measuring chamber to monitor adsorption. QCM analysis of the dynamic adsorption of Ivm on 30% crystalline 30 mb silk films showed that there was no significant or measurable adsorption of either DMSO or Ivm on the silk films ( Figure S6 ). 
